I. INTRODUCTION
This note reports results from the commissioning of three systems in the AGS Booster [l]: the beam position monitor system, which works to a relative accuracy of 0.36 millimeters; the uncorrected Booster orbit, which has quite large excursions; and the passive eddy current correction system, which eliminates all but a few percent of the eddy current dipole effect. Figure 1 shows an uncorrected orbit in the Booster as measured by the beam position monitor (BPM) system [2] . It has excursions of f 15 mm where f5 mm would have been excessive. This orbit is fully correctable by the steering magnet system so it is not deleterious to machine operation but it does raise several questions as to the validity of the BPM system, the quality of the magnets, and the accuracy of the survey. In a new machine all problems are possible. 
RESULTS FROM THE BEAM POSITION MONITOR SYSTEM

3766
In order to check out the BPM system the four extraction bump magnets were each powered individually and a difference orbit was found by subtracting the unperturbed orbit from the bumped orbit. A typical result is shown in Figure 2 . We can assume that the output of a BPM is given by:
where a and b are constants, preferably 0 and 1, and x is the actual position of the beam in the BPM. We can evaluate each BPM by powering each of the four magnets at two different currents, assuming the actual beam position, x, is that given by the curve fitted to all twenty-two points, and then comparing the measured position against that called for by the fit. 
EDDY CURRENT EFFECTS
We can conclude that the BPM system is very good for difference orbits but we still do not have any information on the absolute orbit, shown in Figure 1 , which can have many possible sources -field errors, survey errors, or offset terms, a, in the BPM's. Before pursuing this question we can evaluate the absolute orbit as a function of magnetic field strength, B, and as a function of rate of change of field, dB/dt. The Booster is a rapid cycling machine, going from 600 to SO00 gauss in 60 milliseconds, and it has stainless steel vacuum chamber in the field. To compensate for the high eddy currents produced in the vacuum chamber, a passive correction system [4] has been installed which consists of field windings placed on the chamber, which windings are powered by windings around the magnet poles. The system is designed to balance the sextupole component induced by currents in the vacuum chambers. Thus there are four contribution to the dipole field: 1. The main field of the magnets, by far the largest; 2. The dipole field produced by the currents induced in the vacuum chamber, which retards the main field; 3. The dipole field produced by the currents induced in the windings around the magnet poles, which also retards the main field; 4. The dipole field produced by the windings placed on the vacuum chamber, which are connected so as to add to the main field. As long as these effects are uniform from magnet to magnet they are of no consequence and there should be no observable orbit dependence on dB/dt. However, comparing orbits at two different values of dB/dt gives the result shown in Figure 4 , a significant effect. The orbit can be nicely fit by assuming a dipole, proportional to dB/dt, located at the injection magnet, a special magnet with a special vacuum chamber. Subsequent, unrelated work discovered that the correction system for this special case was miswired. After fixing this case there still remained a small dependence on dB/dt, which we attribute to random errors in the eddy currents. In particular for the Booster this orbit corresponds to random bend errors of 0.01 milliradians or .2 Gauss. Table  1 summarizes the expected eddy current fields. We can conclude that the individual elements are good to 3% to produce this small an orbital effect. These effects are not significant for the Booster orbit but they do enable us to project that the eddy current sextupoles are corrected to 3%. Figure  1 taken at dB/dt values of 5 G/ms and 70 G/ms. The original orbits look quite similar and a significant difference becomes apparent only on subtraction. The curve is generated as in Figure 2 by assuming a bump at the injection magnet.
IV. CONCLUSION REFERENCES
Because several aspects of the orbit were easily explained, a fair effort was made to find a simple source for the orbit of Figure 1 , but without success. In the Booster design manual, random survey errors for quadrupoles of 0.3 millimeters rms were assumed and 20 random distributions were calculated. The worst result is shown in figure 5 , and it agrees remarkably well with our measured orbit. Apparently the simplest explanation for our observed orbit is that the random alignment errors have occurred in such a way that we have built a machine with an orbit in the fifth percentile. To maintain.our professional pride we shall realign it in the next major shutdown, and hope that the gods of chance are more favorably disposed toward us. The measured data of Figure 1 plotted along with a curve generated in the 1988 design study which assumed a random distribution of survey errors. The conclusion is that the measured orbit could well result from a random distribution of survey errors, which were within our rms tolerances of 0.3 millimeters.
